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(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure interpolar differential 
pressure control, in a solid polymer electrolyte membrane 
fuel cell. 

SOLUTION: This fuel cell system comprises the fuel cell 1, 
having an anode electrode and a cathode electrode on the 
opposite sides of a solid polymer electrolyte membrane to 
generate power, when gaseous hydrogen is supplied to the 
anode electrode and air is supplied to the cathode electrode, 
a regulator 5 for reducing the pressure of the gaseous 
hydrogen supplied to the fuel cell 1 according to the pressure 
of the air, and a purge valve 8, disposed in a hydrogen off^ 
gas recovery line 11 as a passage of gaseous hydrogen 
discharged from the fuel cell 1 and adapted to open, 
according to a differential pressure between both electrodes 
to release the pressure of hydrogen off-gas; and further 
comprises, on downstream side of the regulator 5, an 
interpolar differential pressure control valve 20 for controlling 
the differential pressure between both electrodes by 
releasing the gaseous hydrogen via valve travel control, 
according to thrust difference caused, when a first thrust based on the pressure of the air and 
urging force of a bias setting spring and a second thrust, based on the pressure of the gaseous 
hydrogen are brought in opposed action. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A fuel cell which has an anode electrode and a cathode terminal on both sides of solid 
polyelectrolyte membrane, fuel gas is supplied to an anode electrode, and oxidant gas is supplied to a 
cathode terminal, and is generated, A regulator which decreases a pressure of said fuel gas and one 
gas of oxidant gas supplied to said fuel cell according to a pressure of gas of the other, In a fuel cell 
system provided with a purge valve which is provided in a channel of off-gas of said one [ which is 
discharged from said fuel cell ] gas, opens according to differential pressure between said two 
electrodes, and misses a pressure of said off-gas, An electrode-differential-pressure regulating valve 
which performs valve opening adjustment according to a thrust difference produced when it counters 
mutually and the 1st thrust based on a pressure of gas of said another side and energization force of 
an elastic body and the 2nd thrust based on a pressure of said one gas are made to act, misses said 
one gas, and adjusts differential pressure between said two electrodes, A fuel cell system having 
downstream from said regulator. 

[Claim 2]The fuel cell system according to claim 1, wherein differential pressure between two 
electrodes which are the valve-opening threshold values of said purge valve is set up smaller than 
differential pressure between two electrodes which are the valve-opening threshold values of said 
differential pressure control valve. 

[Claim 3]Said purge valve and said electrode-differential-pressure regulating valve are constituted by 
one, and one valve shares a valve of said purge valve, and a valve of said electrode-differential- 
pressure regulating valve, and them this valve, By an actuator of said purge valve which makes an 
electrical signal driving timing, while a switching action is possible, The fuel cell system according to 
claim 1 or 2 which is a septum coordinated with said valve and is characterized by valve opening 
adjustment being possible considering a septum which said 1st thrust and said 2nd thrust counter the 
both sides, and acts on them as an actuator of said electrode-differential-pressure regulating valve. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the electrode-differential-pressure control technique 

in a solid polyelectrolyte membrane type fuel cell. 

[0002] 

[Description of the Prior Art]In the fuel cell carried in a fuel cell electric vehicle etc. Equip the both 
sides of solid polyelectrolyte membrane with an anode electrode and a cathode terminal, supply fuel 
gas (for example, hydrogen gas) to an anode electrode, and oxidant gas (for example, oxygen or air) is 
supplied to a cathode terminal, There are some which extracted the chemical energy concerning the 
oxidation-reduction reaction of these gas as direct electrical energy. In this fuel cell, hydrogen gas 
ionizes by the anode side and it moves in the inside of a solid polymer electrolyte, and an electron 
can move to the cathode side through external load, and can take out now the electrical energy by a 
series of electrochemical reaction which reacts to oxygen and generates water. 
[0003] An example of the conventional fuel cell system provided with this fuel cell is shown in 
drawing 5 . In this fuel cell system, pressure up of the air as oxidant gas is carried out to 
predetermined pressure by the compressor 52, it humidifies with the cathode humidifier 53, and the 
cathode terminal of the fuel cell 51 is supplied. After power generation is presented, this air is 
discharged as air off-gas from the fuel cell 1, and is discharged via the pressure control valve 54. 
This pressure control valve 54 controls the air supply pressure in a cathode terminal. On the other 
hand, hydrogen gas as fuel gas is decompressed with the regulator 55, it humidifies with the anode 
humidifier 57 via the ejector 56, and the anode electrode of the fuel cell 1 is supplied. Here, the 
regulator 55 decreases the pressure of the hydrogen gas supplied to an anode electrode according to 
the pressure of the air supplied to a cathode terminal. After power generation is presented with 
hydrogen gas, it is discharged as hydrogen off-gas from the fuel cell 1, is attracted by the ejector 
through the hydrogen off-gas recovery passage 61, joins the fresh hydrogen gas which passed the 
regulator, and is again supplied to the anode electrode of the fuel cell 1 . 

[0004]By the way, in order to avoid breakage of solid polyelectrolyte membrane, it is necessary to 
hold down the differential pressure of the pressure of hydrogen gas of an anode electrode, and the 
pressure of the air of a cathode terminal to below predetermined default value, and to operate in this 
fuel cell system. Then, the purge valve 58 was controlled electrically to make the purge valve 58 
open, when the purge valve 58 of an electromagnetism drive type is formed in the hydrogen off^gas 
recovery passage 61 and said differential pressure reaches said default value conventionally. The 
technology same also to JP,H7-78624,A as this is indicated. When the moisture contained in 
hydrogen ofr-gas drains the water of condensation condensed and generated, the purge valve 58 is 
not only opened for said differential pressure control, but is opened suitably if needed. 
[0005] 

[Problem to be solved by the invention]However, when opening and closing of the purge valve 58 are 
electrically controlled like before and the differential pressure between said two poles is controlled. 
When fault arises the fracture of an electrical signal line, the fall of electric power, or on a computer, 
there is a possibility of the purge valve 58 stopping operating, and performing unnecessary valve 
opening and reducing system efficiency. 

[0006]Replacing with the electrode-differential-pressure management using said purge valve, and 
missing excessive pressure mechanically by maximum-pressure management using a spring type pop 
off valve is also considered. Here, a spring type pop off valve is a mechanical relief valve which has 
the structure which spring load is set up beforehand open with the maximum specified-pressure 
value, and the valve currently pressed down by the valve closing condition according to spring load 
when the pressure exceeded default value opens, and misses a pressure. This spring type pop off 



valve can set somewhere the maximum specified pressure which is a valve-opening threshold value 
only to the pressure value (constant pressure) of one point. 

[0007]However, in the case of a fuel cell, as shown in drawing 6 , according to the output value of a 
fuel cell, the upper limit of pressure of an anode electrode changes. Therefore, it is a spring type pop 
off valve to which only one point can set a valve-opening threshold value (the maximum specified- 
pressure value), and is that it is difficult to manage the maximum pressure of the anode electrode of 
a fuel cell, and substantially impossible. Then, this invention can ensure management of electrode 
differential pressure, even if the upper limit pressure of reactant gas changes according to the output 
value of a fuel cell, and it provides the fuel cell system which can ensure breakage prevention of solid 
polyelectrolyte membrane. 
[0008] 

[Means for solving problem]In order to solve an aforementioned problem, invention indicated to Claim 
1, Have an anode electrode and a cathode terminal on both sides of solid polyelectrolyte membrane, 
and to an anode electrode Fuel gas. The fuel cell (for example, fuel cell 1 in the embodiment 
mentioned later) which (for example, hydrogen gas in the embodiment mentioned later) is supplied, 
and oxidant gas (for example, air in the embodiment mentioned later) is supplied to a cathode 
terminal, and is generated, Said fuel gas and one gas of oxidant gas which are supplied to said fuel 
cell. The regulator (for example, regulator 5 in the embodiment mentioned later) which decreases the 
pressure of (hydrogen gas [ for example, ] in the embodiment mentioned later) according to the 
pressure of the gas (for example, air in the embodiment mentioned later) of another side, The channel 
of the off^gas of said one [ which is discharged from said fuel cell ] gas. The purge valve (for 
example, purge valve 8 in the embodiment mentioned later) which is provided in (for example, the 
hydrogen off^gas recovery passage 1 1 in the embodiment mentioned later), opens according to the 
differential pressure between said two electrodes, and misses the pressure of said off^gas, In 
preparation it is the pressure and elastic body (for example) of gas of said 

another side. When it counters mutually and the 1st thrust based on the energization force of the 
spring 29 for bias sets in the embodiment mentioned later and the 2nd thrust based on the pressure 
of said one gas are made to act It had the electrode-differential-pressure regulating valve (for 
example, electrode-differential-pressure regulating valve 20 in the embodiment mentioned later) 
which is alike, performs valve opening adjustment according to the thrust difference to produce, 
misses said one gas, and adjusts the differential pressure between said two electrodes downstream 
from said regulator. 

[0009]Even if the pressure of the oxidant gas supplied to the pressure or cathode terminal of fuel gas 
supplied to an anode electrode by constituting in this way changes according to the output of a fuel 
cell. The differential pressure (henceforth electrode differential pressure) between two electrodes is 
controllable by both the purge valve, and electrode-differential-pressure both [ either or ]. Especially, 
in an electrode-differential-pressure regulating valve, said thrust difference also becomes large, so 
that the differential pressure of the pressure of said one gas and the pressure of the gas of another 
side is large, and an electrode-differential— pressure regulating valve, A valve opening is adjusted so 
that it may become large, electrode differential pressure is made small, so that said thrust difference 
is large, a valve opening is adjusted so that it may become small, and electrode differential pressure 
is enlarged, so that said thrust difference is small. As a result, it enables an electrode-differential- 
pressure regulating valve to adjust electrode differential pressure to a prescribed range. Since the 
operation of an electrode-differential-pressure regulating valve is a mechanical cable type purely, 
also when an electric trouble arises to a system, it operates normally. 

[0010]The differential pressure between the two electrodes whose invention indicated to Claim 2 is 
the valve-opening threshold values of said purge valve in the invention according to claim 1 is set up 
smaller than the differential pressure between the two electrodes which are the valve-opening 
threshold values of said differential pressure control valve. When management of the electrode 
differential pressure at the time of normal operation is performed by the operation of a purge valve 
with a small valve-opening threshold value and electrode differential pressure becomes large by 
constituting in this way rather than the valve-opening threshold value of an electrode-differential- 
pressure regulating valve, both a purge valve and an electrode-differential-pressure regulating valve 
open, and electrode differential pressure is reduced more nearly promptly. Also when a purge valve 
causes a poor operation, the electrode-differential-pressure regulating valve should operate and 
breakage of solid polyelectrolyte membrane should be prevented. 

[0011]In the invention according to claim 1 or 2 invention indicated in claim 3 clause, Said purge valve 
and said electrode-differential-pressure regulating valve are constituted by one, and One valve. (For 
example, the valve 27 in the embodiment mentioned later) shares the valve of said purge valve, and 



the valve of said electrode-differential-pressure regulating valve, and them this valve, By the 
actuator (for example, the plunger 35 in the embodiment mentioned later, the coil 37 for solenoids) of 
said purge valve which makes an electrical signal driving timing, while a switching action is possible, It 
is a septum coordinated with said valve, and is characterized by valve opening adjustment being 
possible considering the septum (for example, pressure regulation diaphram 22 in the embodiment 
mentioned later) which said 1st thrust and said 2nd thrust counter the both sides, and acts on them 
as an actuator of said electrode-differential-pressure regulating valve. By constituting in this way, 
reduction of part mark and reduction of a setting space can be aimed at. 
[0012] 

[Mode for carrying out the invention]Hereafter, the embodiment of the fuel cell system concerning 
this invention is described with reference to the Drawings of drawing 4 fr om drawing 1 . The fuel cell 
system in each following embodiment is the mode carried in the fuel cell electric vehicle. 
[00 13] [A 1st embodiment] First, a 1st embodiment of a fuel cell system concerning this invention is 
described with reference to Drawings of drawing 3 fr om drawing 1. Drawing 1 is an outline block 
diagram of a fuel cell system. The fuel cell 1 laminates many cells in which it comes to provide a gas 
passageway for an anode electrode and a cathode terminal being provided in both sides of solid 
polyelectrolyte membrane, and supplying reactant gas to the outside of each electrode, and is 
constituted. Hydrogen gas as fuel gas is supplied to an anode electrode, and this fuel cell 1 generates 
electricity by supplying air as oxidant gas to a cathode terminal. 

[001 4] After having been pressurized by the air compressor 2, being humidified with the cathode 
humidifier 3, supplying the cathode terminal of the fuel cell 1 and offering oxygen in this air as an 
oxidizer, air is discharged as air off-gas from the fuel cell 1 , and is emitted to the atmosphere via the 
pressure control valve 4. ECU10 controls the pressure control valve 4 and it adjusts the air supply 
pressure in a cathode terminal to the pressure according to the required power of the fuel cell 1 
while it drives the air compressor 2 and supplies the air of the specified quantity to the fuel cell 1 
according to the output (following, required power) demanded of the fuel cell 1. 

[001 5] After the hydrogen gas emitted from the high pressure hydrogen tank which is not illustrated 
on the other hand is decompressed by the regulator 5, it passes along the ejector 6, is humidified 
with the anode humidifier 7, and is supplied to the anode electrode of the fuel cell 1. After power 
generation is presented, this hydrogen gas is discharged as hydrogen off-gas from the fuel cell 1, is 
attracted by the ejector 6 through the hydrogen offrgas recovery passage 1 1, joins the hydrogen gas 
supplied from said high pressure hydrogen tank, and is again supplied to the fuel cell 1, and it 
circulates through it. 

[0016]The regulator 5 consists of a proportional pressure control valve of an air type, for example, 
and is inputted via the pneumatic-signal introducing path 15 by making into signal pressure the 
pressure of the air supplied from the air compressor 2, and pressure reduction control is carried out 
so that the pressure of hydrogen gas of regulator 5 exit may serve as a predetermined pressure 
range according to said signal pressure. The regulator 5 is controlled by the fuel cell system in this 
embodiment so that the pressure ("anode pole gas pressure" is called hereafter) of the hydrogen gas 
supplied to an anode electrode becomes larger than the pressure ("cathode pole gas pressure" is 
called hereafter) of the air supplied to a cathode terminal. 

[0017]The hydrogen off-gas recovery passage 1 1 is connected to the hydrogen offgas emission way 
12 via the purge valve 8 of an electromagnetism drive type. Based on the output of the differential 
pressure sensor 9 which detects the differential pressure of anode pole gas pressure and cathode 
pole gas pressure, i.e., electrode differential pressure, ECU 10 operates the electromagnetism actuator 
of the purge valve 8, and it performs opening and closing control. That is, the electromagnetism 
actuator of the purge valve 8 makes the electrical signal driving timing. This purge valve 8 opens, 
when the output value of the differential pressure sensor 9 amounts to deltaPI, it controls electrode 
differential pressure or less to deltaPI, and also when predetermined conditions are fulfilled, it opens, 
and it has an operation of draining so that water may not collect on the anode electrode side of the 
fuel cell 1. 

[0018]The hydrogen supply way 13 which connects the anode humidifier 7 with the ejector 6 is 
connected to the hydrogen offgas emission way 12 via the hydrogen gas exhaust passage 14 provided 
with the electrode-differential-pressure regulating valve 20 which has the characteristic composition 
of this invention. This electrode-differential-pressure regulating valve 20 is explained with reference 
to the outline sectional view of drawing 2 . The building envelope of the body 21 of the electrode- 
differential-pressure regulating valve 20 is divided up and down by the pressure regulation diaphram 
22, space above the diaphram 22 has become the signal pressure room 23, and lower space has 
become the hydrogen gas passage 24. The signal pressure room 23 is the closed space provided with 



the air introducing hole 25, and the air pressurized by the compressor 2 is introduced into the signal 
pressure room 23 from the air introducing hole 25 via the pneumatic-signal introducing path 15. 
[0019]The stem 26 is attached to the undersurface of the diaphram 22, and the valve 27 in which 
seating estrangement is possible is formed in the stem 26 from the upper part to the valve seat part 

28 in the hydrogen gas passage 24. And the spring 29 for bias sets (elastic body) which energizes the 
valve 27 in the direction which sits down to the valve seat part 28 is formed in the signal pressure 
room 23. 

[0020]The hydrogen gas entrance 31 which is open for free passage to the near hydrogen gas 
passage 24a where the valve 27 is arranged at the body 21, The hydrogen gas exit 32 which is open 
for free passage to the near hydrogen gas passage 24b where the valve 27 is not arranged is formed, 
the hydrogen gas entrance 31 is connected to the hydrogen supply pipe 13 via the hydrogen gas 
exhaust passage 14, and the hydrogen gas exit 32 is connected to the hydrogen offgas emission way 
12 via the hydrogen gas exhaust passage 14. Therefore, if the hydrogen gas decompressed with the 
ejector 6 is introduced into the hydrogen gas passage 24a from the hydrogen gas entrance 31 and 
the valve 27 estranges and opens from the valve seat part 28 as shown in drawing 1 and drawing 2 , 
The hydrogen gas introduced into the hydrogen gas passage 24a flows into the hydrogen gas passage 
24b, and comes to flow into the hydrogen offgas emission way 12 from the hydrogen gas exit 32 
further. 

[0021 ]It is preferred to use what was excellent in the corrosion resistance over hydrogen about the 
parts which touch hydrogen gas among the parts which constitute the electrode-differential-pressure 
regulating valve 20, For example, the aluminum etc. which performed stainless steel or surface 
alumite treatment are suitable for the body 21, the valve 27, and the stem 26, and fluorocarbon 
rubber is suitable for the diaphram 22. 

[0022]ln the electrode-differential-pressure regulating valve 20 constituted in this way. The result to 
which the pressure of the air in the signal pressure room 23 and the energization force of the spring 

29 act on the upper surface of the diaphram 22, The 1st thrust based on these acts on the upper 
surface of the diaphram 22 downward, and on the other hand, as a result of the pressure of hydrogen 
gas in the hydrogen gas passage 24a acting on the undersurface of the diaphram 22, the 2nd thrust 
based on this acts on the undersurface of the diaphram 22 upward. And the diaphram 22 will be 
governed by the thrust difference of these 1st thrusts and the 2nd thrust, and will move. Namely, 
when the 2nd thrust is smaller than the 1st thrust, downward power acts on the diaphram 22, The 
valve 27 is pushed in the direction (namely, valve closing direction) made to approach the valve seat 
part 28, when the 2nd thrust becomes larger than the 1 st thrust, upward power acts on the diaphram 
22, and it pushes in the direction (namely, valve opening direction) which makes the valve 27 estrange 
from the valve seat part 28. 

[0023]By the way, a pressure of air supplied to the signal pressure room 23 is almost as at the same 
pressure as cathode pole gas pressure, and a pressure of hydrogen gas supplied to the hydrogen gas 
passage 24a is almost as at the same pressure as anode pole gas pressure. Therefore, the electrode- 
differential-pressure regulating valve 20 can be said to be a regulating valve which performs valve 
opening adjustment according to a thrust difference produced when the 1st thrust based on 
energization force of cathode pole gas pressure and the spring 29 and the 2nd thrust based on anode 
pole gas pressure are made to act on both sides of the diaphram 22 face to face. 

[0024]And in the electrode-differential-pressure regulating valve 10 of this embodiment, It sets up as 
the spring 29 is compressed by a valve closing condition (setting up so that energization force of the 
spring 29 may act on the diaphram 22 in a valve closing condition if it puts in another way), and a 
pressure corresponding to energization force of the spring 29 in a valve closing condition is set as 
the upper limit Plim of electrode differential pressure. Since the 1 st thrust will become large rather 
than the 2nd thrust when electrode differential pressure is below Plim if it sets up in this way, Since 
the 2nd thrust becomes large rather than the 1st thrust when the valve 27 holds a valve closing 
condition which sat down to the valve seat part 28 and electrode differential pressure exceeds the 
upper limit Plim, The valve 27 estranges and opens from the valve seat part 28, and hydrogen gas in 
the hydrogen gas passage 24a is missed to the hydrogen offgas emission way 12, and it acts so that 
electrode differential pressure may be decreased. And the valve 27 moves to a valve closing direction 
with reduction in electrode differential pressure, and if electrode differential pressure becomes below 
the upper limit Plim, the valve 27 will sit down and close the valve to the valve seat part 28. A 
following formula is materialized between the energization force F of the spring 29 in a valve closing 
condition, the upper limit Plim of electrode differential pressure, and the area S of the diaphram 22. 
F=Plim-S [0025] In this embodiment, the differential pressure value deltaPI which is a valve-opening 
threshold value of the purge valve 8 is set up smaller than the upper limit Plim which is a valve- 



opening threshold value of the electrode-differential-pressure regulating valve 20. If it does in this 
way, management of electrode differential pressure is performed by the purge valve 8 with a valve- 
opening threshold value small at the time of normal operation, and the fuel cell 1 can be maintained 
to good operational status. And when electrode differential pressure becomes large rather than a 
valve-opening threshold value of the electrode-differential-pressure regulating valve 20, in addition 
to the purge valve 8, both electrode-differential-pressure regulating valves 20 can open, electrode 
differential pressure can be reduced promptly, and breakage of solid polyelectrolyte membrane can be 
prevented certainly. 

[0026]Since the electrode-differential-pressure regulating valve 20 operates mechanically purely, an 
electric trouble (for example, a fracture and lowering of electric power of an electrical signal line to 
the purge valve 8.) on a system a trouble on a computer, etc. — etc. — also when the purge valve 8 
causes a poor operation, the electrode-differential-pressure regulating valve 20 operates certainly, 
prevents breakage of solid polyelectrolyte membrane, and is extremely excellent in respect of fail- 
safe. Pressure control in this fuel cell system, A maximum pressure of anode pole gas pressure is not 
managed using a spring type pop off valve to which only one point can set a valve-opening threshold 
value, Since electrode differential pressure is managed by both the purge valve 8, and electrode- 
differential-pressure both [ either or ] 20, Even if anode pole gas pressure or cathode pole gas 
pressure changes according to an output of the fuel cell 1, when managing electrode differential 
pressure, it is almost uninfluential, therefore breakage of solid polyelectrolyte membrane can be 
prevented certainly. 

[0027] Drawing 3 is the modification which changed the installed position of the electrode-differential- 
pressure regulating valve 20. That is, in the example of drawing 3 , the electrode-differential-pressure 
regulating valve 20 is formed in the hydrogen offgas emission way 1 6 which connects the hydrogen 
off-gas recovery passage 1 1 and the hydrogen offgas emission way 12.And the hydrogen off-gas 
which flows through the hydrogen off-gas recovery passage 1 1 is introduced into the hydrogen gas 
passage 24a via the hydrogen off-gas way 16 from the hydrogen gas entrance 31 of the electrode- 
differential-pressure regulating valve 20 of drawing 2 . The air pressurized by the compressor 2 is 
introduced into the signal pressure room 23 from the air introducing hole 25 via the pneumatic-signal 
introducing path 17. Also by the electrode-differential-pressure regulating valve 20 installed in this 
way, when electrode differential pressure exceeds Plim, the electrode-differential-pressure regulating 
valve 20 can open, electrode differential pressure can be decreased, and same operation and the 
effect as the thing of the mode of drawing 1 can be acquired. 

[0028][A 2nd embodiment] Drawing 4 shows the example which unified the purge valve 8 and the 
electrode-differential-pressure regulating valve 20. Suppose for convenience that the whole valve 
unified here is called the electrode-differential-pressure regulating valve 20. Also in the case of this 
electrode-differential-pressure regulating valve 20, the body 21 and the pressure regulation diaphram 
(septum) 22, It has the signal pressure room 23, the hydrogen gas passages 24, 24a, and 24b, the air 
introducing hole 25, the stem 26, the valve 27, the valve seat part 28, the spring 29 for bias sets, the 
hydrogen gas entrance 31, and the hydrogen gas exit 32. The valve 27 is also a valve of an electrode- 
differential-pressure regulating valve while being a valve of a purge valve, therefore it is sharing the 
valve 27. In this electrode-differential-pressure regulating valve 20, the stem 26 is prolonged also to 
the diaphram 22 up side, The plunger 35 for purge valves (actuator of a purge valve) is formed in the 
upper bed of the stem 26, The plunger storage part 36 which stores the plunger 35 so that up-and- 
down motion is possible is established in the body 21, and the coil 37 for solenoids for moving the 
plunger 35 vertically to the outside of the plunger storage part 36 (actuator of a purge valve) is 
formed. 

[0029]When making it function as the purge valve 8 which mentioned above this electrode- 
differential-pressure regulating valve 20, by sending current through the coil for solenoids, 
considering it as an electromagnet, resisting the energization force of the spring 29 and pulling up the 
plunger 35 up, the valve 27 is made to estrange from the valve seat part 28, and it opens. That is, the 
switching action of the valve 27 as a purge valve is carried out by the actuator (the plunger 35, the 
coil 37 for solenoids) which makes an electrical signal driving timing. 

[0030]To the septum 22 coordinated with the valve 27 via the stem 26. The 1 st thrust based on the 
pressure of the air in the signal pressure room 23, and the energization force of the spring 29, The 
2nd thrust based on the pressure of hydrogen gas in the hydrogen gas passage 24a is acting face to 
face, and this septum 22 has the function as an actuator (actuator of an electrode-differential- 
pressure regulating valve) to perform valve opening adjustment of the valve 27. Namely, the situation 
where the normal operation as a purge valve is not performed by some electrical troubles (for 
example, a fracture, lowering of electric power, etc. of an electrical signal line) arises, Since said 2nd 



thrust becomes large rather than said 1st thrust when electrode differential pressure exceeds the 
upper limit Plim, the valve 27 estranges and opens from the valve seat part 28, and hydrogen gas in 
the hydrogen gas passage 24a is missed to the hydrogen offgas emission way 1 2, and it acts so that 
electrode differential pressure may be decreased. And the valve 27 moves to a valve closing direction 
with reduction in electrode differential pressure, and if electrode differential pressure becomes below 
the upper limit Plim, the valve 27 will sit down and close the valve to the valve seat part 28. 
[003l]Thus, since one component parts of a system can be reduced and exclusive space can be 
reduced if a purge valve and an electrode— differential-pressure regulating valve are unified, in the fuel 
cell system for vehicles loading which has a limitation in a setting space, it becomes very 
advantageous. 

[0032][Other embodiments] In addition, this invention is not restricted to the embodiment mentioned 
above. For example, although the embodiment mentioned above uses the between pressure 
adjustment valve for the electrode-differential-pressure adjustment in the fuel cell system which 
controls anode pole gas pressure more greatly than cathode pole gas pressure very much, It is also 
possible to use the between pressure adjustment valve 20 for the electrode-differential-pressure 
adjustment in the fuel cell system which controls cathode pole gas pressure more greatly than anode 
pole gas pressure very much. 
[0033] 

[Effect of the Invention]Even if the pressure of the oxidant gas supplied to the pressure or cathode 
terminal of fuel gas supplied to an anode electrode changes according to the output of a fuel cell 
according to invention indicated to Claim 1 so that it may explain above, Since electrode differential 
pressure is controllable by both the purge valve, and electrode-differential— pressure both [ either 
or ], While being able to maintain the good operational status of a fuel cell certainly, without reducing 
system efficiency, the outstanding effect that breakage of solid poly electrolyte membrane can be 
prevented certainly is done so. Since especially an electrode-differential-pressure regulating valve 
adjusts electrode differential pressure to the range of desired by mechanical operation purely, also 
when an electric trouble arises to a system, it operates normally, and is extremely excellent also in 
respect of fail-safe. 

[0034]According to invention indicated to Claim 2, management of the electrode differential pressure 
at the time of normal operation can be performed by the operation of a purge valve with a small 
valve-opening threshold value, Since both a purge valve and an electrode-differential-pressure 
regulating valve open and electrode differential pressure is promptly reduced when electrode 
differential pressure becomes large rather than the valve-opening threshold value of an electrode— 
differential-pressure regulating valve, breakage of solid polyelectrolyte membrane can be prevented 
certainly. Since the electrode-differential-pressure regulating valve should operate and breakage of 
solid polyelectrolyte membrane should be certainly prevented also when a purge valve causes a poor 
operation, it excels extremely also in respect of fail-safe. According to invention indicated to Claim 3, 
it is effective in the ability to aim at reduction of part mark, and reduction of a setting space. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing l] lt is an outline block diagram in a 1st embodiment of the fuel cell system concerning this 
invention. 

[Drawing 2] It is a sectional view of the electrode-differential-pressure regulating valve used for said 
1 st embodiment. 

[Drawing 3] It is an outline block diagram in the modification of said 1st embodiment. 

[Drawing 4] It is a sectional view of the electrode-differential-pressure regulating valve in a 2nd 

embodiment of the fuel cell system concerning this invention. 

[Drawing 5] I t is an outline block diagram showing an example of the conventional fuel cell system. 
[Drawing 6] It is a graph which shows the relation between the output of a fuel cell, and hydrogen pole 
upper limit 

[Explanations of letters or numerals] 

I Fuel cell 
5 Regulator 

8 Purge valve 

I I Hydrogen off-gas recovery passage (channel of the off-gas of one gas) 
20 Electrode-differential-pressure regulating valve 

22 Pressure regulation diaphram (septum) 
27 A valve 

29 A spring for bias sets (elastic body) 

35 A plunger (actuator of a purge valve) 

37 A coil for solenoids (actuator of a purge valve) 
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